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Abstract 



A process for making a polymeric, porous hollow fibre (21) by heating a mixture of a 
thennoplastic polymer and a solvent to a temperature and for a time for the polymer and solvent 
to mutually dissolve, then introducing the molten mixture into an extrusion head adapted to 
shape the hollow fibre. The shaped fibre is then cooled in the extrusion head to a temperature 
so that non-equilibrium liquid-liquid phase separation takes place to form a bi-continuous matrix 
of the polymer and solvent in which the polymer and solvent form two intermingled separate 
phases of large Interfadal surface area. Rnally, the solvent Is removed from the polymer. The 
extrusion head for forming the above-mentioned polymeric, porous hollow fibre has an 
elongated body (17. 18) defining an axial passageway (11) for receiving a lumen-fonning fluid 
(14) and a first annular passage (12) therearound for receiving the molten mixture (15) from 
which the hollow fibre (21) is fonued. A second annular passageway (13) is radially outward of 
the first annular passageway (12) and receives a coating fluid (16). A third annular passageway 
(19) receives a cooling fluid and has means (20) for directing the cooling fluid towards the outer 
surface of the coating fluid (16). The porous polymeric material of the fibre produced by the 
above-mentioned process has a lacey or filamentous structure consisting of a plurality of 
polymer strands connected together at spaced apart locations along each strand. 
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@5« ¥fi!t 3^(1991) 5 fl23B 

IE ^ ^ 5^Sf^ 

^(s^jEPf^ esn (E^) 2(1) 



®^ K ¥1-511618 ®S2^^ifcB ¥2(1990) 6B29B 

K ¥1(1989)11:3108 ®S 1^ a ISi PCT/AU89/004a) 

@®f54b§i*^ WO90/05006 

@B^^g8B ¥2(1990)5^17B 

ff5tfia&5S ®1988^H^10B®:r-:x h 7 y T( AU)®RJ 1395 

tA', vt/^OJCiL* o— K 53 

©fib ^ A >vy^-f • V ^T^V K Xh7VTB • •!^'>X • •^ac-^i.XW 1^'>X-'>^ 

i\Limm. I T(l2:««rfiP), J P, LU(li:«4$il^),NL(C:««rH^),NO, SE(£2:lgt^llP),U s 



ai :^ o iG IS 

WtcaiA^«XS«r* ^.cflwt- &a;ltJRl C«o3^. 

(3) tilztSlilfidmonSiBAfiBi^ttSKM:^ 

(4) g?2e«ta»»«^aiaic#4aia«:«-«A-^-*xs** t> 

ic A « a « « IR 3 K it o 3? S • 

(5) KEffm'^T K*«. l12a»;6<aR>$ n*33 — SAW 



^« 

is 7 9 sft -r £ ill ^ 9 e « <9 S£ • 

jj^vift^ ;r«;-:''?6* -b**jA, 33 
-f^-ym^ 3-t-». jRflitt. 3->»^ 5^y* 

9 ji-/»7A. t^->tti. SflBfiiA, ^ 

5 + V T-7 4- K>Bit, '< > tt . y / y * y >at. y 

3-t-76* 3->?6» r 



»i?9'<*. -r^y-t-jA. t^>*6. Efllte^. 

yy-A'tt^ »jyi/>Bts Jt-7-fi;>tt^ '<7'fe>tt» 

yr^^ {fcir- y 7^>, * y r^sft tr^ y ^yy - k, 
*yttftir-/u. #y^f-i/>, * y / 5 ^ y -n^ey f- 
#y8t<t7iiu>, # y f-i/^^/uttif-uv, #yT^ 

<0 T * 5 « -It ^ 1 12 « <D 35r fit • 

(i?)roi2»ttj^. >»f^jr>tt, T-*>tt. fejicf^-fsr 



15 ^¥3-502180 (2) 

#y*4-5.i^l.> (POE> -N^^V^VjfiKttxj^f^yt., 
685 CA7HEir685) ^fe -f =r > >f flSStt JW. * V + > jl^ ^ > 

(2) ^r5^;^Ty^^- A., *y^4-:/xf-u>(2) xf-y^T 



(23)i3cf4att, Re»~Httiej8. i»j:cfi9jejBrffltt 

(27)g5«39-fiS«it«;><^ lRS»ti5-^^ K 0 14 :5 R IC 15 A- 
ft i*»3i«2 7ietlOfftt-Nv K. 



K»orna!ii=*ft < 'i^Ti^«ai^3R2 4ic«o«»{i5^-^ 

(32)4>3Ettaiftl&«t««T-*-,T. 
Si. 

(ii)2»*«2 2-3 ie«09Sitrn3^©»ffi^, 

C3OE3ec0J¥til'ST KtAWr «a|-T)t3gf 3 2t^»c>ZS. 
(37)B5KSX l'^>K<DH?d<, SXh^> KSO 5-50 



-2 - 



R^-C* -sa^RJS 3 5 — 3 7 <0 5 o i» m A^— o ir Ctto^; 
MRif^-r^iaclJ^TS 3 5-3 i^rni^— oicCtfc© 

eiB33*<w«c«?ia£*nifl!J5EJa3 5-4 00^ ^ i%r*ii^— 

(42) o.i-0.5 mOSfl,ic JL o Tiasir^d L /: 8.1-- 

ed}^^4 2^f:li4 3ettO^?lttft». 

(45) — :^|S3<D44«<oaa*;*<i23!rigoas*o 3^^0 1 -c 

* *a?R5S3 5-4 4 o 6 t ocetttio^Attii 

(46) t»'ffiaa]Btt-p** 313^35 3 5-4 50-5 Si»rn** 



1iK¥3-502180 (3) 



sfl tS 9 

sat* 4tf(sid<^ 0. -cn'e'nA<fttt-t*ffeo.-*iy^-ttt 



ttAWofiSffliiaBSJ-Cflo = ;t h aster* 5. 
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♦a « ir s Sflt i T ta lo to ^ MiDMr ex tt i . 

•7 > :^ (b!-coatiauous t«trfx> t-^iJc^iXfii, 

d) l5ie#U^-A>^>l3Ci«tt«^Bl*r«XSi«^fl« 

a«(dn«« l6ttlS (aiUl passacevay) (l4i£«]^adt(|: 
(luaeo foralftX flu(d)^5S?t, -e onfl<0$(eiiei^H$ 

^5t:$Ls LTft t^«<OdSttUfia(0i«£9ft(«c (quench 
fluld)*SSir5. 

t^- ^ ^ nfc'^'f r (heat traced pipes)4> * Rial * n « . 
(^x Kfi?A£ia6^i&^ (dope) . ts JiZf^Sm.t*a . fifiCcSE 



¥3-502180 C4) 
ttJ^Jfl* (eootlQC zone) C9A«n> w C "C-t J8tt 

> H(t <fila«eDtous)«i&«-«a^r«» *W«WCSor 
•i^-xtt- ^o«3M. xh^vKCfd^/:^; 



A^D— '^-y^a (luaeoal gaseous blovback procedure) 

i/:r>i>Tdb$. cnt»<ofi3»«— JRft^icfi^JHtc 
CI Rt o » $ «^ II a ?l U :^ fsi 1= 5 1» d n /: )^ 4ft ^ & • 6) 

Pif . 2U4:%^0~na(C JL airs (asseeblr) 

Fic sang. 2 iriss* n/ijf di^-f ttit&ojstti^'f «ic 

Flg.6li:»:5£8flO — !Stt(c J: 5 WiiJfi « oaiSH-C i6 

isi-C^Rdtv^Kii. I 2tixa 1 Siriith. Mass 1 1 u 



2 »a5?5tt«»joJg-»«t <«fcti»«c««) 

1 2^aE*v5 8gc«ffi^ttct>icfi^«r«;?ffiStt»i^ 

nfcJtOBP^fgttr-r B3 1 ^*-kc;TBBPS;ft€l5r-f B3 
2^^9tll«E$nTi«6. 

Flg.3tct£;*c;^^ - /»- T ^1 ? n fii r S 3 3 li , 



— 4 — 



I9S*»:3 4 0<t>^e3 7 0rtactt, WKyb- K 3 8 

^0»4 2«>ifettttA«4 3*a«T«C<Sl*T. -tOSA* 
/^i<i:Ir,Ti*5. /X^04^42W. *f*34fCfittx 

'o- y >^^4 4 tc j:,T«jfi*nri*4. licfttt 3 9 II 

CO«J5 4 7 «yXyP4 2on»aa^jta^^-i':ri/ - h 

«att^«K?4 8CC£«(2ia^«-r«. 

Ffc.3iii:l/5-P^*c:i*<T'**Ji9lC. ««jea£ff4 
8tt±^n«»48»«fJ:CfT:&n«a48b«-^r&« c 
«>Jt:&R««4 8 « tt. T:yRlte4 8 b JtOSfi^yjSiCJI 

I- 5 O<O±:^85C*,'l*T50- * / X/l. 4 2 OT^^WIC l» T 



» ^¥3-502180 (S) 
&«««ff««t«$$jefleattoaoit) 2.1-1 t*5, 

T«?«dnfcattof^* 5 2KK*»5a5(^<?>««« 

50 JCJgflJl*nfc«tt53K:«tt4n«jM. COtt»53i4 
roCy >^^:/U- h 5 ltt:KAK5 5TRrt:85 3 4KB;£. 

ru - ^ 5 0. *?i:c^«(*a3 4<o«€:e« trfeo. *l 

r -O- y >r57tty^:ri.- ►50*fJ:Cf«»W344!> 

Bi^sjitTus. y >m/- h 5 1 ott855 9«o4iAe 
Fif.4ctt>:fc5i*n/:i9c>ftai«853 211. n»a6 

i^rW-rs. -O- y >r6 3li> H«:«6 OiJXcm/- 



7^«t^L, -O" y >^7 IttillS-ru- K 6 1 irour 

68liR(|:06OOF^e7 2CS0. cntt*^c«tbff7 
40rtC7 3IC«** 

FU.5ttI9K/NHl>'X;I.4 20tt*HT*«. C^ttHiy 
X;l.4 2«. 39:«C*fUT. #f 8 0 A«^a05Ce 8 1 r 
i^ofCtttt^n. C05IC8 1 «ff80S*^f^r 
4 8oe»ft9c4»^»l=flt< J&-7i;«|gf « 

^ -09 2i>J:CX9 3C Jtr>Ttoft3f -f (H^^T) C 
i^HLfttnmi^^^^ ► 9 j8itlff9 0^^Oift(9 

?8««^ ^-t=f V/9 6 t: J: 0 7 ■< > 9 4 ii J: ty^</^y 9 5 

«?caabr*. Ri»4^i'#>r96J:o. cjosmr/giattt^ 

T ^ T K 9 S^-W^i 7 ;t. ^ ~ 9 7 ^aar i. w07 
^ it*^ - 9 7 OTftX* sQflCiSttO 9 > 9 4 II. E3*«>7 
-r>94«. 94 b. 94 c iSitf 94 dlC^iStt. 3<c*ff 
tt^-r-srKlOl, 1 0 2. 1 0 3iJJ:c; 1 0 4 ll£*. 
^f9thr^->^y Kll. ri«.3lcM*LT»L<e«dnfc1S 

lOS^r^r*. itt»107ii, 5^-<'\:yKl01. 102, 



«r4. 4f't*>n lAtzxty^-i >i i 2 

^-fcCX/<A.:f 1 1 34>C:?littA.n«. ^>ril4 OT«C 
isi^Tliie^ -f > 1 1 2 ttsoo?^ >112a. 112b, 

1 1 2 c ^jtcfi 1 2 dc^j«t. roc^-r^^ Kl 0 1. 

102, 1 03iJJttf 1 04<D*j*«iff«»l 06lcMi^ 
BC/^^a«:tt. C«0^fta«B«l 06*«jftL/:|ftU'tf'- 
'<~1 1 7fc«>J>^n. ^-f >1 1 8€ra->-rttl 08(CR 

't'srwjuAKft^^tt. > 1 1 9*j;cf'<ii^n 2 o*a 
r>Ta^A* n^i. '<-ff.y 1 2 o<oT«c«5i»T^-r > 1 1 9 

I15-f> 1 2 1. 1 22. 1 23*8JtCf 1 24C5>«t. IB 
C^-f --y Kl 0 1, 102. 1 0 3ibJ:cr 1 04Oftjsa 
03^1 0 5c:£S. 

ggPt 1 

.Hyrot'U>0<Uv h 2800 r > 7- *) ^ {(2C7EE1C X2) 
TJOOr. *> Cf Oi<tB5±W|x ^ y , ^ xSJO (Etbanoi S30. 




7 c tit. -e-oKKa^jstt^fis 220 

r T ID E Q B « » «r ^ -r a ^ -f ^ a t T » lis L . 

€'200ltPa(C»^Lf:. 13127 < - 9 7 llA%<D?i^S)»< 

LT:^S}«^AffiLf:. f3eiBlV«ttO»ail22ce/cIfl. 4> 

7'©«afl 5.0ec/«!n. . *i J:Cf>fra»<*«# >ycojiau 
1TS0cc/>!d. -Vh-yt,. 

l3tE7StX(9ca»nn:^l^2£S»9ilO^^K (clrcuUrlty > 
U959(T. «t0ri«tfli nS9£T^r»/t* O |g ft| <!> s5 » (ft t: 

^ It « fit a » o tt o 4t tt « ja T o a ♦> * , /: , 

iS^ S4S Hoy 

Sn^t Cconceatricity > 

'< y/WjJt'f > h >l70KPa 



?f ^¥3-502180 (6) 

^^laaia o.20if8y 

SOEPa T-CO^aa* > 40cc/ofB/« 

^t^^ 0.8 V 

fSBfrf^c; >]50X 

Xttifi|£«jVtr, -feA. (cell) -«>0?L <pores}<D 
^CfeH^ieJErscittT^avv. *O«ffJp4.5l8.909 -IJ 

»aoaj^2i< '-t/v- ccte^ L»s <,o-e. ssnojEseii 

zoiXoU 'JHtI* i5J:t^ iRttir^ t^-^^tta 

Afflft'tjni l'-;^«att. 0.1-5 tf fne>ntC^«%RJb» 



i^* 0.1-5 um<0^U±fi1^O '9SiK' -S-fTf C 

f-U^II2C«4?-9r, •>>rD5A35Jt2 (SYHPBOLUM 
»X2)£f:ttBBtJ 92 ]&<sA;irnf35« l8rttliReit«ft(4: 

■7J«i2^lS|ii J: C^PJ « ^ IS] ic Jb|^ r * « tt*<39S 5 n» 6 . 
0«a*> ^ * C ^it 1= J»* * « J: C K ft L » 4 



iea*n. I'-xmaA^T*. 5iaa*«sca«LfciB?t 

/frfiratft£ J:cf 4< *i*7-o^i«ia&^/xi«f8^onoffggc 
fei^ 4Xffia^<ctt»f «. -:«r. ffii8?i<o:/fe« *tt»^a 

we«jiii«f*<Dipi^aacit'<3~4«gai^a«:T»»r«. 
cojL5<£Vi&aBtTifr»*nfca«2tt, firaici»«^9i( 
»oftaaoco«2fisoa0CT»f&-rs c t bs^r 4. 

»«L. iwie/*fl»jE««:)>c^?ies*aa-jr# s jt d(ctt«-r 



-6 — 



<a) #y rf^i^v 

(d) 4J y T £ K 
<«) y«fl:tri/i. 
(r) -ft •> xf^ > 

(I) 'J^ y X 1^7 ^ A^tt-x-f- P> 
(J) y 7^ y oji h •; 

ANS5X2) i6<«£. 



« - K 




« ^¥3-502180 (7) 
ffi ffl »1 16 <i ft o c 11 0 T ^ s n « . 

(«) ^im(TE£IC J7A2) O-fc^ttirl^l 

a) 7^y^T2(TEEIC T2) <0 X o IZjx.^- u >^ ^ 

<?>ee*fl: (seif-e«uisirrto<) mmt^ 

(d) *>r3r P'f '>ttvA.ir^ > 

(f) -tX^-Jt Xtyyuf ^ ;^ 

(h) T f 5 ;^ c,7O140 (ATRAS C-TOHO ) O ^ <i p o E 

(J) T h-r- S8$ aTME£6IS> ^T-^ >«fl5gttJ» 
<J) P OE(2) -Crf-VUT^^-A. 
(k) POE(2) X5^Ty4.r^3-* 
(I) ->-f 5 V* W-HB (CIEmOl EK-KB} iiJia>^7 V 
^ E».MP (CimsOL EN-HP) <^ J: ^ fl P O E KKt A. a ^ ju 
M U * ^ «x A 7Q2 (REN£X702> O ^ ^ /X P O E (2> ^jg 



(a) '^57^ >ai 

(b) ^?E^^ 
(c) 

(d) ^UajA (bolAko oil) 

(O * y - -Ttt 

(c) Hr^^ft (seoeea of|> 
(h) a 3 ^ ^ V ift 

(I) 3- t -iA 

(k) 

(•) r y -tr y > 

(o) ^ y U -f > a 7- V y 4, 

<o) h y 5 y X > 

<P) V > V a (jojoba olO 
(<l) -^n y-^t-i^ (•acassir oil) 
(r) ^ ~ i^fA (nee« ol 1} 

(S) t -7 

(i) aJ*fflz6<orris rooi oil) 



(V) ;ru^>it, .<^.5^>K^ ^^Ty>tt. r^*.:; 
tt. •^^^>K.^^-r5;>». .<^^,>tt^ «±ory* 

-^4^X 9roeu>PPil,0S0P CBo«cb.t polrpropr- 
leoe PPXiom )S.2i,^, ttftljit J«x y , ^ ^ ,3^ p , 

* -» /I, 

167.1/.,./., SJnPaCJsi.T 4r«.,/„./,o*aa 
•t 9 :A; e I . Bfi. a<so . ; j« £ ^ ^ ^ 



ft$$fi]c^£&lt(U. S6kPaCi>'i^T 126al/«la/«. S9SkPat= 

^^'X h :f» y t* 1/ VPPV1060F 5.2lcj^r, ttftl»jhW 

COatt«>^»dU^ <f>SSS2 32Sxiin^ ^BEMO fUDT 
ftttfiJcA^aitli. 93kP«Ci5l>r94>l/alo/a. 398kPa(Cdb' 

9 * v»tt?L)ft<«7. 9%^- A f:. 

y V ^ ^380 0.2 te^-^i^-jT^ y ^«2 14.6 k«4»1fj8«L, 



^^¥3-502180 (8) 

«>5«JUta»tt> 98kPa C:i5V*-r80»l/«ln/.. S39kPair i; 
i^-C 2«««l/«lo/«. 600kPaC4Jl>-r 393«l/«io/t<0*iSi8* 
**tfc. *«)|B?L«)*i97rja£« 0.280*»m-C. O.tSttmX 
0 # l^fflfl.3M30. 9>6 * A J6fc. 

-N^;^ f^oro tri/>PPKl060F 5.2I«*^ ttftl*ifc« 
a^y ^ :^S30 0.2 ki«-<$3 7^y ^ir2 14.6 k£4»T?SIRL. 

ffll^Tfiff 230r7r»!fitfc. CO»JE0a«:«fia:il30.5r 

C omJtflJ^ ^ * W, 4>2ffla 325j«m. ^2 642Knir 

«t5JB«£«ltll, 98kPaKfil^r 7S«l/«!o/.. 399IPaCi> 
V»T 288«t/«la/c. 608kPalc ^ v^r 393al/«Io/a40;k4ia4S 

9 :^ d i ^ a H :»< 1 0 . 9 9( « ifi; • 

^4-^ y -rroeuvppiriosoF 6.75 k^*-^ ttlts^it 

«9i 9 J! -y ^ ^330 0.25k»^f^ x V ^ K2 l8.2Skr4>x'$ft? 
»*«l>rfiffl: 2S0r-Cj«PiljLfc. COJ*«85f*:«!>aflrtt. 

36.n:-i?^-:.yro 



ft m T * o fc, 

ai?fi£^aaK. 93kPaT6<.l/«io/«. 402kPar 2Slsl/. 
la/a. «0OkPa-r 347al/«ln/s07Kai84:«W L/t:, ^0|B?l 
O^^l^-^ftW 0.270<rinT, 0. 16/1 m Jt 0 * « afl.*<l0.1 

y r ^ X330 0.2 Itr«r»9 f" y ^If2 14.6 l«4»TiSj»L. 

^t^rSflC 230rT^ttLft, w«>/&Sltt»(Oaflttt^ 31. s 

C©a$tO«a±Ox#* 3l0iim. 591 

ftlf«tlBa*f«, 96kPaC*iOr52al/aIq/«. 397kPaC*y 
t»T 24UI/»ln/t« S9tk.i»aC«>i%T SOSsl/aln/aOTfcaSxp 

t^^Lit. frOa?l<Di;si^-T^ll O.S22<finT. O.160mJt 

>'7^;^ 330 0.2u»<-»*'5 :*:2i4 9.8k» 1 1 -7 'xiA 4.6I18O 

Oiti2«<»0«fltf2 75,2rT*»o 

C©aJftOSS±0:fct * llc^3EBa 320xiinH ^tf 650 
ir mT * -> /I, 



ft»/^t^Km««^<y/^'■^^-^ > H73kPa«^#L. ^<o«fl.o 

^gl^-^raitt 0.3/rni*C. O.I6/1 m J: 0 2 ^'iaad«37.4K€' 

y VPPR1070 S.2 kr** KftKjfcjq 

i^/r ^X830 0.2 I««'flt-J:fe5a 9.3k« *f J: IT t T 

jtcr/&ffl«<»i Lr:*:aja«:fflt>Taa: i97rrfftiitfc. 

CO/^«l»M:oa0rtt26.Or'r 
u m Tib •> fc. 

ft^tiei^a$t(i'<^/i'4!^ > h i33kpa^WL^ -eoa^io 

5Pi^^^tt0.45*i m-C. O.ietfinJt 9;A:ft^«ta?L4<IO0 

^^7. Y :f y ro f U >PP21060F 5.2I««^> Kftttltflq 
/ 7 XS30 0.2 kK«^f*9:*:H?Al0.8fci*JJ:Cf xfe 
5.0 krOSd«b«t>Ta/l9L. <f>£a}|$fiE9l(^. ttaftd:* 

CO;*«IR(4:ofi«:a27.5rTJb fc. 

COl8aoSai:(D^6 $fi4>!^3S 320|fni^ 650 
m T 6 -> . 

^jg-'Tttli 0.19x1 mr. O.I6«mJ^9:li;6 Ofl.)ft<t6.2» 




^*^'ra«0,24#iaT. 0.16/1 mJ:»}>t«i*IBfl.;J<as.65tf* 
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